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# ^7l^H^l7> Sfr ^£l7l ^*fl Jl^^r ^^2] a] # o]*}^ Aj- 7 j 
-^7l^o]^l7> ^SlTll *)H*Rr ^H^lS. 
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^l^^l^-^HH ^A]-g- ^I^^IJl 1H^*1 ^ y o V ^ (APPARATUS AND 
METHOD FOR GENERATING TX/RX LOCAL OSCILLATION SIGNAL IN MOBILE TERMINAL} 

# ^5^>7l ^ PLL 1-^- ^S., 



<2> £ 2^ -f-#3£l GSM TDMA 

<3> £ 3^ ^3 91 o}^-^^?)^ 

<4> -£ 4^ ^ ^Al cfloq 4= ^a]£. ^A].g- ^of^*] -tlS* 1H)*> 

71^*3; PLL-i:^ 

<5> £ 5^ ^A] oJ|o|| 4.= -g^ B}o]nj £ 
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°l-f~§-tl ^^MH ^-§- ^ ^^(TX local oscillation signal)^ 
&*llt ^ ^(up converting) 5] *l--8-*>fe- ^lJrolJI, ^a]-§- 

^ ^1S(RX local oscillation signal)^ ^r^Hf^} 

^(down converting) 3 *r-8-*rfe ^SloIt^.. ^7} -g- ^-Jf *J ^ 

41-8- ^--^-^^Is^ -f-# $\<%*s-7\ A] <H (Phase Locked Loop: °1*} "PLL"ol&r 

71^^ TDDCTime Division Duplex)^ ^ o] -^-S-a]u^ 7 ] £ lofl £A] 

£ u}2). £0} is}^*) p LL ^( 8 )^. A>-g-*>o} ^Al-g- ^t^l^ll ^ ^1-g- ^^f- 

^ ^^IJ^I 3R> -§-71 a] 71^ tb^f. 

£ 1* %^*>^, 7]^ oj^Al ^^7) Si PLL^~§K8)£r <g oflS, ^^Hr t]" 
^7l(2), ^-jzf ^El(4), ^ < a-^l < H^7l( Volt age Controlled Oscillator: <>) 

"VC0"el- ^)S ^^cl-. 7l^^l ol ^ a] ig- 7 io] ^]c>|ti.(pl£Al^)^ PLL# 
^■(8)^1 ^S.J=X| ^Al-g- ^«-^^1a]^(tx local oscillation signal) TX L0# 
-T-^d^-T-^l , ^£=^1 ^4l-g- "^^^IJlCRX local oscillation signal) RX 
L0# ^-^^^l-^-^l , ^j^^S ^1^^1-71 ^sfl ^l^ol^-X]^( enable signal) EN, 
cflolEi(data) DT, #-H^J:(clock signal) CLK* PLLl-^-(8)m ^?1(2H 
^H^l *fl^3fe- DT^ #4l-g- ^f^^ls ^ ^ 

w-^-^^i^- ^v^dl tf-g-S^ ^r°l^. ^^Hr ^71(2)^ oioHoi^-Ai^ EN cq 
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^3j± feel S-^n 7)l}°\) *fl^£)fe t-flolEi DT» #^JL CLK<H1 ^ 

7](2HH 1H9^ ^fe ^^^^(4)ofl ^^^.4 ^^S\o] tfl-g-£|fe 

efl^sl xdtt^-S VC0(6H ^l^tf. VC0(6)fe #7] Xl^slfe -#-§-*H=r 
^ ^r^Hr^ ^, <£4l-g- ^ ^ *13l TX L0*4 ^Hl-g- RX L0 

1- #7] ^-g- TX LOfe 9l7}s\v\ t ^Ai-g. 

^-¥-<S;*!4I3L RX LOfe «1^1 . <y7>£M , fAlofl sW^UeedbaclOsM ^ 

^Hr ^7l(2)oll afl^t*. 

^2fl 71^4 £o] TDD^ ^^7H1 Sr>q-^ PLL^(8)^ 

^ ^-8- ^^^l^ TX L0 ^ ^Hl-g- ^^^lil RX L0# ^l^^AS 
-r ^^r *>7)ss)- ^ ol-o. 7 > 5a&7l TDDU-^s) ol^^l 

fe afl^tfl, 5. 2°]) S.*\& ^ Hell^ 7 r ^. £ 2«\] s e flo] 

^Sfe GSM(Global System for Mobile telecommunication) TDMA(Time Division 
Multiple Access) ^ell<y 7-3^0] GSM TDMA Sefl^t ^^t-& =l ^7)7} 4.615ms 
0 M, TXtH^B ^#-4 ^ ttl^S A>olo]lfe 1.154ms^£^l 7 £ ^Zt 0 } 9X^. 

^7]9\ ^o] l.l54ms^£5l ^ *>u|.^ PLL#^-(8)<>1 ^Al-g- ^-^^^IJ: 

TX L0^ *HJ-g- ^t^J: RX LO ^-S^S. ^BHr ^fe tflofl 

-3.^3 fe *m(°l*> "PLL ^ Hfcy (lock-up time)" Hfe "^s}^ ^^^l ^ 
(switching time)"^ Sj-ji^-fetilfe 7)?}o}v\-. TDD*lM °1 
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2L TX LOl- ^3- = ^ ^-I^I^IJl RX L0# ^ 5ti53^. 

<n> *M^> HSCSD(High-Speed Circuit Switched Data), GPRSCGeneral Radio 

Service)^- ^E] ^(multi-slot) £ft ^1€*>^M- S^-i: °l-§-tr TDD y 0 v ^ 

^ ^M^l^ ^ Ej-oj S-E.(Multi Time Slot Mode)^^ ^e} ^^^.aIc]-^ 

7]^- SE^ ^l^^l^^lSif 7l^l^-^>^ ^ ^^(propagation delay)^: 

<12> 7]^ ^1-^*^1 y <^-& ^ -f-A] flflj-s. PLL si- <y B+ol-g- s|_a_ 

# H- ^ ^5-^- ^SH.^ ^1 TDMA Hefl°J ifl<H] ^e] 

£ H 5LA]sl «>sq- ^o] ^.q-^ pll^s-CS)^- a}-§-<5}^ ^Aj-g- ^^a]^ ^ 

^4!-§- ^3°-^ *ll^Kr PLL El-oj^ 

fMl s>ig PLL-M-^1 $\<$ ^^(Phase Noise)^ 6 l ^^tt 91 

q. n%7} nfl-g-oii pll ^ Er°d^- #^1^ *M]7} ^cf. 

24-7 



1020000061478 



7HH ^#-g- ^ ^#-g- ^"Jf^ a]^- ^V^^ 7 l ^1 ^ Xl^Kr 

HI S^. 

,<14> ^ °1 o\]A-] ^AltH^H^^> ^ t^ 13 ]— S 

^^1 0 1^^^ *r ^>7) ^tb #*1 ^ X|^SHrH| ^Cf. 

<I5> #7l*V ^ ^^r. 0 1^##^^7H1^ ^#-g- ^^-AlS 

1^#*H1 &°H, ^f^^JLl- ^*Rr XI l $l#^-7l xM^fsK ^# 

-§- ^^^l-tl^l- ^*Rr XI 2 $l##7l XH^, ^*1^H^ ^^SL 

3.^ #71 XI 1 3# ^7lXH^-7V ^ 5)71 ^ iL^Sl^r ^ # ©1 # 

°fl #7] XI 1 ^# ^7lXH-^-7> #^7fl X1<H*M, ^JaliB?^ Al^O.5. 

^ #71 XI 2 $1# ^7lXH#^7> ^ <$s\7) iflSfl Jl^£]^r ^i^rfil ol^ 

*H 4 v 7i xi2 $i# ^7ixH#^l7> ^^Tii xH*Rr xH#^ls. ^ 



tl-. zislJi JS.^11- l;^^>7ll Jrfi ^ 5^ ^1 7l^r ^ ^#°fl ^ 

<17> JE 3-B- *#3<y °l*^^ v 7l^ ^ ^SlO]jl, _£ 4^r l^^l ^Al 
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<3H ^ ^-g- ^3^# 3lL> PLLl-^- 

§71 3*fl 

£ 3* #2^}^ , *fl£.ii|-?-(102)3- 7l3)2EL(key pad)(104)3- g.*)^ 
(106)3- RFCRadio Frequency) 5.!-(module)(110)3- = (baseband) ^13^ 

(112)3- (CODEC: Coder-DecoderX 114H1 <S^3^ ^1^-^(100)^ -g-^^ # 
s\- ^sKr *\}o)b\ -^a], olE^ 34~§- 3tb 3-3" ^ cfl 

o]Ei ^e]!- ojjg, ^A]^^7l3 3" ^HtM. *1H^(100)3- ^3^ 

ofl£5l^-(102)^ #(R0M: Read Access Memory), #Hfl4=| ^1.2.3 (flash memory), ^ 
(RAM: Random Access Memory) ^-fr ^lW-. ^Sr ^H-*f(100)3 *13 ^ ^Ml" 
3tr H5.ZL^3- 3"^ HH3# 3^3-. SEtt ^ ^1^ : ¥-(100)3 ^ 

5-3 (working memory) # ^l^tr3". #31 3 ^1-2-3^ 7|X1 iL^-g- cflo] 

^^V7l 3tr <3 3# 71 3flJ=(l04)*r ^^>7ll-i- if-^V z)-^ 71 

^3*H *r-§-*H 3*fl ^3^ 71 ^M-^aooHl *ll^tr3-. S-*)^ 

(106)^ -§-£3-2-5. LCD(Liquid Crystal Display)!- ^tW<*l ^H^-(100)3 
ofl 43- ^iL* ^^05. SAltVCr. RF S-l-(llO)^- ^^14(108)1- -§-*fl 33 

^-3 RF^IJL* ^, ^^V^dl, n^l3^ RF^lSll- ^(Intermediate Frequency)^! 
IS ^W-^ Wll 0 l^«a^. *i 3^(112)3. #^5>JL Hflol^wfl= ^3 a.( 112 )S^-Bl 
^^Hr IF^lSl* RF^IJL^. ^tr3-. «lH^>ffl^- 33-^(112)-^ ^H-^ 

(100)3- RFS.1-(1 10)^:3 ^1331°1^1- ^l^V^ BBA(Baseband Analog ASIC)^ , 
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<*j RF2.1-(110)^1 ^7}^, RF5.1-( 110)5.^1 ^7}^ *IM 

^3 ^^1(114)^ ^^-(116)1- **fl *HH(118) ^ ^7l(l20)2f ^£H, 
3.(118)3.-^ •y^slfe ^^IJl-I- PCM(Pulse Code Modulation) ^S-S± 
(encoding) *H -g-^ cfl o] (ioo)S. #^^>J1 ^l^|^-(100)S^-Ei ^I^tt 

PCM decoding)*}^ ^^-^(118)1- -S^fl ^^1^1- ^ 

(120)S #^ #^(116)^r ^>olH(118)S^-El oias)^ ^aijtl} ^3i]^ 

(120)5. t^fe ^4lJL# ^*Rr3l, ^^^(120)^ ^-%=J2f u>ola.(H8)^ o] 
s.^. ^H^fQOO)^ *fl<>H uj-e} 3^^. ^(ringer) (122)^ ^H-*f(100)S] 
o]o\) ^ ^r^^, Wrom^HEK vibrator) (124)^ ^H-^dOO)^ *)H 

£ 3^ RFS^dlOHl^r ^-^^ ^a] oflofl n^s. = 4 ^ PLLl-^-i- ^ *fll 
PLL#^-(18)^- *fl2 PLLl-^-(28)^ , *fl<H ^UOO)^- £ 4^ PLL 

M(18) ^ *112 PLLl-^-(28)^r ^HW. 

^ ^ 9lsm ^*Rr °1» ^*fl £\}o]b\ ^eflojs. z|z^ tflofl epj^ 

PLL^l *^l-g- >tf Jl°1M ^^^JJLS #€:*rTrHl PLL 
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*Mln>.^ 7fl2] PLL-i: ^>-§-*H PLL Efoj^. # ol^cflfe ^7} <&^. 

zlo]) ^ m}-^ ^oil^^- £ 4^1 ^ 7fl^l PLL-M"&(18, 28)^: ^wl*}JL 

^H^(IOO)^- °l-§-*fl ^ 7flSl p L L#^-^-(18, 28)# *1H^LS*1 PLL 3^ 

£ 4tt <1]°\} PLLl-^-1:^- i^Jl ^ « ^^J£ol 

cf. *H ^HH^ ¥ 7fl£| PLLl-^-1- ^ *fll PLL^(18)4 ^2 PLL^ 

^-(28)-i- ^1^-JL 01 tf. ^-71 PLLl-^-(18)^: RFS-l"(110)vfl ^ ^^3- & 
US. TX L0» $1^ ^12 PLL-Ir^-(28)£r RFS.1- 

(110)H1 ^ ^1^5L ^f-^^J: RX LO* ^ ^olcf. 

elJL, aH<H-?-(100)fe -g- ^3 ^a] oflofl irf^, ^aj^e^ Al^)- Al^o.s.«- 
3 *fll PLLl^(18)°l ^ <a =M fl«fl -S-^£]^r Al^> °1*H1 ^1 PLL-1: 

^(18)°1 *^-£]7fl ^JttliHi^ ^7) 42 PLLl:^- 

(28) °1 ^ ^ 371 A^3^ a]^V ol^ofl Aj-7] ^2 PLL#^-( 28)^1 

£ 43 *fll PLL-lr^-C 18)^1 *fll ^^Hr ^7l(12), afll ^ ^f-sj-^ 

E] (14) ^ VC0(16)2K 5. 49] 42 PLLl-^-(28)^l 2.^t& A2 tM37l 
(22), all 2 ^ ^-3}.^Ei(24) ^ *f|l VC0(26)^r, H 1^1 H*l€ PLL-M-(8)3 A 
cfl-g- ^.a.^ 7l^^ ^tVcf. HZjlLS. 5. 43 afli PLL^-^-(18) ^ ^ 
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2 PLL^(28)^ A ^ ^ ^J o m. 
<24> S. 4<^H ^I^^-(IOO)^ l^S] S£X\ 6\)6\] 4e]- PLL M( 18 )^ am 

^r^Hr ^8 7] (12) ^ *fl2 PLL1-^(28)S] ^12 ^7l(22Hl DT ^ 

#^JL CLK1- ^1 91?}^. ^ejul ^1 PLLl-^-(18)^ *fll ^^Hr ^71(12) 
^ Sl^M-l- ^IJL EN_TX#, ^12 PLL-M-(28)^ ^12 ^7l(22)Sfe- 
^a] oioflolt EN_RX» 917} 

<25> i 5^ ^ ^ Vt ^ Oflojl llJ-S. ^ Efolul_£^A^| , ^A] O]ofl a] «. A]Jr 

EN_TX , ^ <y<HHl: a] J: EN_RX, #^JL CLK, cIMe] DTI- Jl^^Jl &tj-. ^ 
71 ^ <?1°1H1; ^]J< EN_TX , ^ Sl^Ml- a]Jt £N_RX, CLK, 31 oj E ^ 

DT^ £ 45] ^-(100)*^ Sl*IH afl^t*. 
<26> °)-s} 5. 3, S. 4 ^ £ 51- ^*1 <4H ^3-8: A oMl 

*1 ^^W. 

<27> £ 5°fl ti >Sf ^AlA]J 1 7-|. X^S]^ ^E^L^1-(3 0 )J7|. ^A]A] 

S7> ^^B^K32) a\o}2] 7$ 7>^- ^iJ- ^-f ofl^tfl, 9 

#3 ^ 500ysec^3£7> ^cf. #7l ^ 500ysec^3Efe PLL ^e}^o^ 

A>-g-*l-7lo11^ Uj^uf ^ 7RVo]l4. «V^o} AjA] ofl 6fl ^ ^ J=L ( 10 0 ) ^ 

PLL#^-l-( 18,28) p LL E}<y# ^^*) 7}*) ^ &;£-!=- ^s^l 

<28> ^H-^-QOO)^ afloH ^tsfl PLL^(18H PLL ^ B|-°]-§- 
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(100)±r £ 5^ ^A]tJliB^^(30)^ St^-Bi ^li PLLl-iKl8)°l ^ <g 

£]7l ^«fl £.^£|iir ^tb^ PI o]^6(|(a £ 53 tl^°lH) *Hl PLLl:^- 

(18H ^£)>H ^H<H^. iicf ^13°. S ^M^-(100)^r £ 5^1 tl 

^l^HH ^Hl-^lS EN_TX# ^JeL fe^ S-^-^-Hfls. ^ojAl^lJl, ^-71 ^ 

a] oioflol^-Als EN_TX^ fee] S^-Efl 7}?J;°\} ^miS. CLK^f ^-§- ^J- 

Jfi-^J: TX LO^l ^ofl ^-g-^ c-flolE^ DT *Hl PLL^(18)^ 

1 ^r^Hr ^71(12)5. afl^tf. 21 tcj-B} afll PLL#^-(l8)^r ^ ^^IoI^a]^ 
EN_TX ^^ti. S-f ^-Efl 7l^l *IH-t-U00)7} afl^fe t-flolEi DT ^ ^ 
CLK^l -g-#*H ^-g- ^^^J: TX L0» ^^rtf. *fli PLLl:^-(18)ol §fr <^ 
5] 71 ifl^fl Jl^£]^r ^^*V3 Pi 7 ]# ^>0-g- ^-^^IJl TX LO^r 

*U PLLl-^-(18)oll ^^fl^i RF2-l-( 110)^1 ^ &^3- <?]7>^£h *M 

^, ^^1^1^71- 3^3.1= ^ ^JajiB ^(30) °1 o>u|^ -a] 

^ c^°fl oil- ^o] %7\ ^-g- ^-I^I^Jl TX L07> PI 7) 7}o\) ^s$is[ 

°l3H(efl?ltfl £ 5^ tl*13 %S.) afll PLL-l-^-C 18)^1 ^-^^7]) ^H*}t}. 
^f-B-AS. *lH-?-(100)3 afloH 3*fl ^12 PLLl-^-(28)ol PLL ^ B|-«g-g- %■ 

^-(100)^r S. 5<^| «>sq- ^-ol ^^^^^^-^-(32)01 SrS^Ei # 
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7) A]2 PLLl^t(28H ^ ^ £)7l ^*fl Jl^l^r a^^l P2 °1^°1K^ £ 5 

3 t2) #7] *i|2 PLL#^(28)^»1 #^7fl aW^f. j^t} ^30.3. *fl 
^(100)^ £ 5^1 t2 *1^HH ^a] o]oi]ol^-A]^ EN_RX«- <^£|tL S^Efl 
S- ^7) oioiiol^-A]^ EN_RXS] on^a. ^Mb v Efl 7l#ofl # 

^KlJl CLK^- ^-g- ^f-^^lJ: RX L0^ ^2Hr ^<H1 #-§-^ 3HEi DT & 
*I12 PLL-M-(28)3 *fl2 ^s}-^ ^7l(22)S afl^t*. zLofl 42]- ^ 2 PLLl:^- 
(28)^r ^ ^Hlr^ EN_RX^ 3.^- #eJ) 7 1*H| alM-HKlOO^ 

^ c-flolE-1 DT & ^ #^R0J: CLK<H1 -g-^M ^-g- ^-^aIJl RX L0» 

4. *f|2 PLLl-^-(28)^ ^ «a ^*fl Jl^-i)^ 3^2] a]^ P2 7l^> -g^lE 

"^-^^IJl RX LO^r *fl2 PLLlr^-(28H t^JL RFS.^(110)£) 

#(32) o] o>q^ JfAj ^a] cl^oflol^- £)<H &o_;e.3. # 7 j ^-¥-^^1 

5. RX L07> P2 7l^LHl t^eH^ &lk7) ^*Hl^r &*\)7} ^cf. 

A]^ ol^ofl(ofl^tfl £ 5^ t2^1^ ^3E) 4|2 PLLl-^-(28)ol -§^£]7fl ^M^. 

*>°13 ^ T^C^tfl, 500ysec)4 =L .^lSK^tfl a^)^: PLL ^ 

^-^fl ^ PLLO] ^ 5j7l°fl ^-g-^- ^JjUfl ol^Tl] ^ 

AS*) ^ ■& PLL^ ^ 7flAj^ ^rJL^E $) PLL^ 
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[S. 1] 















[kHz] 


1.0 


-70 


-71.0 


dBc/Hz 


5.0 


-66,0 


-69.0 


12,5 


-71.0 


-78.0 


25.0 


-80.0 


-88.0 


50.0 


-90.0 


-98.0 


100 


-101.0 


-109.0 






500 


800 


u sec 



X l^H ^ J ^ c H*lr ^ *HMS. ^ Hi- (500 ii sec, 800 usee) 

# ji-^ol fl-^CSpec)-^ ^*>^1 **>7^M- *>^(Margin)°l 

w>^f TDD^^ 'Sr^HH PLL 2] Jit} °> 

^€ 7V^^flxlJi js.*] pll *j oI^a] ^-^7] oil 

3-8-7>¥«H PLL#^-S] <fl# ±o)^ s/^ ji^^v ^ ]7} 7} ^*v o}^o] o^rf. 
7l^£l PLLlHM PLL §^ ^4 i^ol^o) AV^sJ-^ nfl^dl ^jsj)^ o^V ^ 

o]z, ^^(Phase Noise Spec)* ^*}?}7} ^ e}-°J<>| 7 fl>*H ^7ll7l- 
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& 8 fecfl #*fl, h^o]^ ^o\) og^o. ^0^5: ^ 

7fl*H 7 >^*> &tf. 
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[3^* 1] 

^, ^JtJliB^ Al^^S-^-Bi #71 ^12 $1# ^7MM#*l7l- ^ ^£171 

A^El^ 3^51 °1*H #7l ^2 JH# ^7MH#^7> ^4^1 *lH 

^H#^ls ^#-8- ^-"-^^iiL i^#*]. 

2] 

*#-8- ^t^^lst ^sHr *)U ^#-^71 ^H^fsK 

^AlB^E^ ^ x\% o]£d\] #71 afll ifl# -^7HH«-7> ^^51 Til 741 
, ^^B^ ^S. Al^ o^ofl #71 ^2 ifl# ^7l^H#^ 7 > -S-^Tll 
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3] 

«-7> ^S^l *lH*Rr 

«-7> -^^-5)711 *H<H*Rr 4^^-^ ol^o^^^- ^ ^A]-g- ^-JjL^A] 

4] 

o]*fl ^H-^l^lS7> ^ ^AlJf^ o.Jr^Tfl o] 7 >£]7ll *}^r 

^-71 ^^1JL7} ^S]^ ^^H^Ml <#7) A}\ ^-7} tLofl 

^ ^-g- ^#^^1^7} ^-^1 ^Jfofl -^J^j-Tfl o]7V5]7fl 
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[3^8" 5] 

7l^^«. 7 > -g-^Tfl *lH*Rr ^SLS, ol^ol^^- ^ ^Al-g- 

6] 

^*fl IHS^ 4Hd-g- ^^^1^7> ^ -^JL^>7fl <a7>£]7fl 

3«fl ^£ ^-g- ^fl^^lJ^V ^ ^^°\] -frjL^Tfl ^ 
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[£ 1] 
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